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SPECIFICATION 
1. Title of the Invention 

COMPRESSION BONDING DEVICE 
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2 . Claims 

(1) A compression bonding device, characterized in that 
a flexible sheet is provided on a lower holding plate, a flexible 
sheet is fitted to the lower surface of an upper holding plate, 
a pressure fluid may be supplied to space between the upper 
holding plate and the sheet fitted thereto, the sheet on the 
lower holding plate is provided with a space keeping fitting, 
and two plates placed between both sheets are compressibn bonded 
at a minute space by fluid pressure through the sheet of the 
upper holding plate. 

(2) The compression holding device according to claim 
1 , wherein the upper holding plate and the lower holding plate 
are respectively provided with a heat source. 

3. Detailed Description of the Invention 

This invention relates to a compressipn bonding device 
used for bonding two sheets of plates at a desired minute space. 

The compression bonding device of the invention can be 
used for manufacturing a liquid crystal display device or the 
like, so the description deals with that case. 

In the liquid crystal display device, it is necessary 
to seal the circumferences of two glass plates at a space , keeping 
a space difference between the opposite surfaces of the glass 
plates (hereinafter referred to as in-plane for short) fixed. 
Fig. 1 shows an example of a liquid crystal "display device. 
In the liquid crystal display device, a fixed quantity- of an 
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adhesive sealing compound 3 such as epoxy resin is applied onto 
a glass plate 1 coated with a transparent conductive film by 
printing or the 1 ike , and a glas s plate 2 coated with a transparent 
conductive film is superposed thereon. Pressure is applied 
from above the latter glass plate 2 to squash the sealing compound 
3, thereby sealing the glass plate 1 and the glass plate 2 held 
at a desired minute space between them to obtain a component 
member. The member is hereinafter called empty cell. Liquid 
crystal material 4 is in j ect ed into the empty cell . The sealing 
compound 3 of the empty cell has not only a function of sealing 
the liquid crystal material 4 but also a function of holding 
the glass plate 1 and the glass plate 2 at a desired minute 
space between them. Since the space between the glass plate 
1 and the glass plate 2 is concerned with the characteristics 
such as the operating voltage arid the response time of the liquid 
crystal display voltage, the space and the in-plane space 
difference should be set within a fixed range for 
commercialization. 

In order to commercialize the liquid crystal display 
device, the space difference should be set within a range of 
a minute space as much as 6 micron to 9 micron, and it is very 
difficult to stably arid easily manufacture such an empty cell 
at a good yield and mass-produce the same. 

A compression bonding machine for making an empty cell 
has been constructed by a rigid body heretofore. Fig.* 2 shows 



an example of the conventional compression bonding machine. 
In Fig. 2, the reference numeral 5 is a lower holding plate, 
6 is an upper holding plate, 7 is a cylinder for applying pressure 
to the upper holding plate 6, and the reference numeral 8 is 
a setting bed for mounting the upper holding plate 6 on the 
lower holding plate 5. 

In the conventional thus constructed compression bonding 
machine, two sheets of glass plates to be compression bonded 
are placed between the lower holding plate 5 and the upper holding 
plate 6, the upper holding plate 6 is lowered to apply pressure 
by the cylinder 7 to obtain a desired space and in-plane space 
difference. The desired space is controlled by the pressure 
loading of the cylinder 7 , and in order to hold down the in-plane 
space difference , the lower holding plate 5 and the upper holding 
plate 6 are respectively set to flatness within a desired space 
difference, and the flatness between the lower holding plate 
5 and the upper holding plate 6 had to be set within a desired 
space difference. For this purpose, the flatness as much as 
about 1 micron is needed, so it is difficult to make both holding 
plates have a large area and it is impossible to compression 
bond a number of plates at the same time, resulting in poor 
mass productivity. Further, since the holding plate is a rigid 
body, the more the area is increased, the more it is difficult 
to uniformly apply pressure to the whole of the flat surface. 
In the case of applying heat simultaneously with compression 
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bonding, the disadvantage is that the rigid body is liable to 
cause distortion. 

As described above, the conventional compression bonding 
machine using a rigid body costs high to obtain the flatness , 
and further it has a disadvantage in stably manufacturing an 
empty cell with a small space difference with a good yield 
because in mass-production, a large area is hard to be obtained, 
and a problem is caused in durability due to distortion of the 
rigid body or the like. 

It is an object of the invention to provide a compression 
bonding device capable of bonding two sheets of plates at a 
minute space and little in-plane space difference, also a 
compression bonding a number of plates at the same time, having 
a superior durability and costing low, and overcome the above 
disadvantages. 

One embodiment of the invention will now be described 
according to the attached drawings. 

In Fig. 3 showing one embodiment, the reference numeral 
5 is a lower holding plate, a sheet 9 made of an elastic body 
such as rubber or synthetic resin is placed on the lower holding 
plate 5 to absorb non-uniformity of flatness of the lower holding 
plate 5, and a flexible sheet 10 made of metal, synthetic resin 
or the like is placed on the sheet 9. A fitting 11 for keeping 
a space is placed on the flexible sheet 10. A flexible sheet 
12 made of rubber, synthetic resin, metal or the like is disposed 



on the lower surface of an upper holding plate 6, and the 
peripheral part of the sheet 12 is' fitted to the peripheral 
part of the upper holding plate 6. Gas or liquid is fed from 
a fluid inlet/outlet 13 provided in the upper holding plate 
6 into a space between the upper holding plate 6 and the sheet 
12 fitted thereto, thereby applying pressure through the sheet 
12. 

In Fig. 3, the reference numeral 14 is a fastener for 
fitting the sheet 12 to the upper holding plate 6, the reference 
numeral 15 is a fastener for fitting the upper holding plate 
6 to the lower holding plate 5. The present embodiment shows 
the case of using a hook-like lock as the fasteners. 

The following description deals with the case of 
compression bonding an empty cell of a liquid crystal display 
device with the compression bonding device constructed as 
described in the above. The empty cell shown in Fig. 1 is fitted 
to the fitting 11 and placed on the flexible sheet 10, and a 
flexible plate formed of rubber, synthetic resin or the like, 
which is hollowed out so that pressure is applied only to the 
vicinity of the sealing compound on the empty cell and pressure 
is not applied to the central part of the empty cell , is superposed 
on the empty cell to apply pressure through the flexible sheet 
12. It will be sufficient that the thickness of the fitting 
11 is substantially equal to the thickness of the flexible plate 
superposed on the empty cell . The space between the glass plates 
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of the empty cell can be easily controlled by the pressure of 
fluid depending upon the viscosity of the sealing compound. 

In the compression bonding device constructed as in the 
above, the pressure applied to an object to be compression bonded 
is uniformly applied because the pressure medium is fluid, and 
since the pressure of fluid is transmitted through the flexible 
sheet, uniformity of pressure will not be impaired. Accordingly, 
there is little in-plane space difference of the two 
compression-bonded plates. The necessity that the flatness 
of each holding plate is substantially equal to a desired space 
difference as in the past is eliminated, so it will be sufficient 
that the lower holding plate 5 has a flatness far lower than 
a desired difference in space, and the flatness of the upper 
holding plate 6 does not count. Further, the parallelism of 
the lower holding plate 5 and the upper holding plate 6 offers 
no problem unlike before. Thus, it is possible to reduce the 
cost of manufacturing a compression bonding device in the case 
of requiring a minute space and difference in space as in the 
liquid crystal display device. 

Moreover, in the case of applying pressure to a wide area, 
since the flatness doesn't matter unlike before, the pressure 
can be easily applied without impairing uniformity of pressure. 
This is advantageous in that compress ion bonding can be performed 
for a number of liquid crystal display devices at the same time 
only by enlarging the fitting 11, for example, by using the 
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fitting shaped as shown in Fig. 4, and the devices can be 
mass-produced. As is clear from Fig. 4, the fitting 11 is 
provided with grooves lib formed for letting air out of the 
fitting 11 through the respective holes 11a. 

In the compression bonding device of Fig. 3, the sheets 
9 and 10 of the lower holding plate 5 may be a combined use. 
Although compression bonding is performed at an ordinary 
temperature in the above embodiment of the invention , the similar 
compression bonding effect can be obtained by fitting a heat 
source to the lower holding plate 5 and the upper holding plate 
6, respectively, to apply pressure in the state where the 
temperature is given thereto. 

As an adhesive for bonding two sheets of plates, in the 
case of using thermosetting epoxy resin, for example, it is 
useful. 

Since space is controlled under the pressure of fluid 
as a pressure medium, the device can be made easy to use by 
mounting a pressure regulator valve in the compression bonding 
device. 

Although the above description deals with the compression 
bonding device used in manufacturing a liquid crystal display 
device, it goes without saying that the compression bonding 
device of the invention is applicable to the other compression 
bonding. 

According to the invention, as described above, in a simple 
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structure where two sheets of plates of an empty cell or the 
like to be compression bonded are placed in the fitting through 
the flexible sheet and pressure is applied by fluid, two plates 
can be stably and easily compression bonded at a minute space 
and with little in-plane space difference, and furthermore, 
a large number of sets of two sheets of plates can be compression 
bonded at the same time to produce the effect such as superior 
mass-productivity. Especially, in the case where the space 
between two sheets of plates is equal to or smaller than 10 
micron, a remarkable effect not seen before now can be produced. 
4. Brief Description of the Drawings 

Figs. 1A and IB are a plan view and a sectional view of 
an example of a cell of a liquid crystal display device; 

Fig. 2 is a sectional view showing an example of the 
conventional compression bonding device; 

Fig. 3 is a sectional view showing one embodiment of the 
invention; and 

Figs. 4A, 4fc and 4C are a plan view, a front view and 
a side view showing another example of fitting used in the 
compression bonding device of the invention. 

1, 2: glass plate 3 : sealing compound 4: liquid crystal 
material 5: lower holding plate 6: upper holding plate 9: 
sheet made of elastic body 10: flexible sheet 11: fitting 12: 
flexible sheet 13: inlet /outlet for fluid 

The same reference numerals designate the same or 
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corresponding parts in the drawings. 
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AMENDMENT (Voluntary) 

March 30, 1977 

Commissioner of the Patent Office 

1. Designation of the Case 

Patent Application Number Sho-52-6266 

2. Title of the Invention 
Compression Bonding Device 

3 . Person Making Amendment 

Relation to the Case: Patent Applicant 
Address: 2-2-3, Marunouchi, Chiyoda-ku, Tokyo 
Name: (601) Mitsubishi Electric Corp. 

Representative Director, Sadakazu Shindo 

4 • Agent 

Address: c/o Mitsubishi Electric Corp. 

2-2-3, Marunouchi, Chiyoda-ku, Tokyo 
Name: (6699) Patent Attorney Shiichi K&no 

5. Object of Amendment 

Column of "Detailed Description of the Invention" and Drawing 
of the Specification 

6 . Contents of the Amendment 

(1) The following is added next to "may be a combined use" 
in the first line on page 8 of the specification. 
"The sheet 9 or the sheet 10 may be hollowed out so that pressure 
is applied only to the vicinity of the sealing compound on the 
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empty cell, and no pressure is applied to the central part of 
the empty cell* " • '. 

(2) A leader line of the reference numeral 6 in Fig. 3 of 
the drawing is added as written in cinnabar in the accompanying 
sheet. 

7. List of Attached Papers 

(1) Corrected Drawing (copy) one copy 
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